I
n the physical sciences, glasses are the paradigm of nonequilibrium matter (1-3): When too cold or too dense, fluids cease to flow, forming the amorphous solid-like material we call glass. This solidification occurs in the absence of any apparent structural ordering, in contrast to more conventional condensed matter. Dynamical arrest and jamming like that of glasses are ubiquitous in nature. It occurs in a vast range of systems spanning microscopic to macroscopic scales, including molecular and polymeric liquids, granular media-like sand and powders, colloidal suspensions, foams and pastes, plastics, metallic alloys, and even type II superconductors. A paper in PNAS (4) makes this an even more generic problem by showing that glass transition behavior is relevant in areas way beyond materials science.
Angelini et al. (4) report an experimental study of the dynamics of confluent monolayers of cells. Such cell cultures are area-filling, and as cells move they crowd against each other, leading to collective effects. Angelini et al. tracked cell motion over hours under conditions of confluent cell growth and the corresponding increase of cell density. They make two central observations. First, cellular displacement, either via cell migration or via diffusion, decreased markedly with increasing density of cells. Crucially, this occurred without any emergent spatial structural ordering. Second, this slowdown was accompanied by dynamic heterogeneity: When observed over time, spatial correlations emerged in terms not of structure or position but of motion. Cells that moved fast (slow) were clustered together in space with equally fast (slow)-moving cells. In addition, these spatial correlations in the dynamics become more pronounced with increasing density and consequent decreasing mobility. These two observations, slowdown to the point of dynamical arrest and dynamic heterogeneity, are the hallmarks of the glass transition (1) (2) (3) 5) .
What makes glass-forming systems puzzling is that they behave so differently from conventional condensed-matter systems. The standard situation (6) is that structural properties determine dynamical behavior: Fluids are structurally disordered and so they flow and relax quickly; crystalline solids do not, as they are highly ordered. On the other hand, systems approaching a glass transition, such as supercooled liquids or dense colloidal suspensions, show no appreciable change in structure despite a massive change in dynamical behavior: Although thermodynamically they appear just like normal fluids (Fig. 1A) , their viscosities and relaxation times are many orders of magnitude larger ( Fig. 1 B and  C) , up to the point where they can no longer be distinguished from solids on experimental timescales. Growing correlations are revealed only when one analyzes the spatial distribution of the dynamics: Motion is spatially segregated, revealing growing dynamical correlations that give rise to growing timescales. Fig. 1D provides an illustration of such heterogeneity and correlation in the dynamics of a supercooled fluid.
The problem studied by Angelini et al. (4) has some differences with the standard glassy liquid situation. First, their system is aging; that is, its average properties are slowly changing in time. In particular, cellular density is increasing as the cells multiply in a confluent manner. The observed dynamic heterogeneity is in that sense analogous to that in other aging materials such as foams (7), but in that case the slow evolution is due to coarsening associated with phase separation and not due to jamming, as in the cellular system. Second, cells are deformable objects, so that the constraining effects of high density might be easier to overcome than with hard particles but not enough to prevent glassy arrest, as shown recently by the same group for the case of soft colloids (8) . Third, and most important, the cellular system is active matter: Cell . Shown is the projection in space of the equilibrium dynamics of a 2D supercooled fluid mixture of 10,000 particles over a time that is a fraction of the system's relaxation time. Particles are colored according to their overlap with their initial positions: A particle that is displaced by more than one particle diameter is dark red; a particle that has no displacement is dark blue; intermediate colors coincide with intermediate displacements. Highly mobile particles are clustered in space, as are highly immobile ones. The color variation illustrates significant dynamic heterogeneity. Dynamics of this system are highly correlated, but the structure is seemingly not.
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deformation and division are internally driven, whereas liquids and colloids are externally excited by temperature or driven by mechanical forces. Nevertheless, the essential physical ingredients are the same: the combination of excluded volume interactions and high densities, giving rise to dynamical frustration and eventual kinetic arrest. Dynamic heterogeneity has been at the center of glass and nonequilibrium research for the last couple of decades (5, 9) . It was observed early on in numerical simulations (10) , where it was noticed that atomic jump motion in glassy fluids was correlated in space. Subsequently, it was confirmed in experiments on real liquids by means of multidimensional NMR (11) and other indirect techniques (5), and eventually imaged directly in dense colloidal suspensions 10 y ago by the same lab of the current paper (12) . Dynamic heterogeneity is the salient feature of the correlated complex dynamics experienced by systems close to dynamic arrest. It tells us that glassy dynamics is fluctuationdominated: Local motion can be very different from average behavior and dynamical fluctuations are prevalent, increasingly so the slower the dynamics. The connection of dynamic heterogeneity to an eventual explanation of the glass transition is still debated. However, beyond interpretations, the list of slowly relaxing systems that display heterogeneous dynamics keeps increasing, and now also includes living systems as proved by Angelini et al. (4) . It is safe to predict we will encounter many more examples of dynamic heterogeneity even farther afield.
